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INTRODUCTION 

Through  the  latter  half  of  the  last  century  and  the  first 
half  of  this  century,  Consumer's  Gas  Company  operated  a  coal  gas- 
ification facility  in  the  Front  Street  East  and  Parliament  Street 
area  of  Toronto.  This  facility  produced  gaseous  hydrocarbons  from 
coal.  A  by-product  of  this  process  is  coal  tar;  which  contains 
polycylic  aromatic  hydrocarbons  (PAH) .  The  Toronto  Public  Library 
Service  Centre  now  occupies  at  least  part  of  this  historic  gas 
works  site.  Prior  to  construction  of  the  centre,  extensive  decom- 
missioning of  the  site  was  performed  and  special  building  design 
features  were  utilized  to  reduce  the  possibility  of  exposure  to 
these  coal  tar  products  (Bajc  et  al,  1988)  . 

Other  properties  in  this  area  have  also  been  examined  for 
the  presence  of  coal  tar  products.  These  investigations  usually 
preceded  any  redevelopment  activities  of  the  properties.  One  of 
these  properties  is  known  as  54  Parliament  Street  and  is  located 
to  the  southwest  of  the  library  centre  property.  This  property  is 
to  be  developed  for  residential  use.  An  environmental  consulting 
firm  investigated  this  property  for  PAH  contamination.  PAH  com- 
pounds were  detected  throughout  the  property,  both  in  surface 
fill  and  deeper  native  soil.  Liquid  coal  tar  was  also  located  in 
one  area  (TDM,  1988)  . 

In  July  of  1990,  the  Ministry  of  the  Environment,  Central 
Region,  requested  a  surface  soil  investigation  by  the  Phytotoxi- 
cology  Section,  Air  Resources  Branch,  of  the  property  immediately 
south  of  54  Parliament  Street.  This  property  was  being  used  as  an 
annex  for  Market  Lane  Public  School,  and  contained  several  tempo- 
rary classroom  buildings.  The  request  cited  PAH,  polychlorinated 
biphenyls  (PCB)  and  trace  metals  as  potential  contaminants  of  the 
property . 

Immediately  upon  discovery  of  PAH  contamination  on  the 
school  annex  property  by  the  Ministry,  and  disclosure  of  this 
information  to  the  Toronto  Board  of  Education,  the  Board  acted  to 
isolate  the  contamination.  A  heavy  cloth  membrane  was  placed  over 
all  accessible  soil  surfaces  on  the  property  and  covered  with  a 
layer  of  crushed  limestone  (screenings) .  This  work  was  completed 
in  early  September,  1990,  just  prior  to  the  start  of  the  school 
year . 


Subsequent  to  the  initial  request  and  investigation,  various 
other  properties  were  investigated  as  a  result  of  specific 
requests  from  citizens  and  institutions.  This  report  also  summa- 
rizes data  for  samples  collected  as  a  result  of  such  requests. 

SAMPLING  LOCATIONS  AND  PROCEDURES 

A  total  of  46  sites  were  sampled  between  July  24,  1990  and 
October  30,  1990.  Table  1  summarizes  the  location  of  these  sites, 
describes  the  nature  and  depth  of  the  samples,  and  identifies  the 
analyses  performed.  This  table  also  lists  the  geographic  coordi- 
nates for  these  sites  using  the  Modified  Transverse  Mercator 
(MTM)  grid  system.  The  MTM  system  is  used  on  the  City  of  Toronto 
Property  Data  Maps,  which  were  used  as  base  maps  for  positioning 
the  sampling  sites.  The  precision  with  which  the  sampling  coordi- 
nates are  identified  is  ±10  metres. 

The  maps  in  the  attached  figure  illustrate  the  locations  of 
all  sampling  sites  within  the  various  properties.  The  map  base 
for  the  figure  was  generated  from  the  above-mentioned  Property 
Data  Maps . 

Samples  were  collected  with  a  chrome-plated,  steel  soil 
corer.  This  device  extracts  a  two  centimetre  diameter  "plug"  from 
the  soil.  The  collection  of  soil  samples  at  each  site  involved 
compositing  12  cores  of  soil  from  various  parts  of  the  site  into 
a  polyethylene  bag.-  Subsequently,  six  more  cores  were  composited 
into  special  solvent-washed  glass  jars.  The  former  were  destined 
for  trace  metal  analyses,  and  the  latter  for  organic  (PAH,  PCB) 
analyses.  By  collecting  the  inorganic  samples  first,  any  residual 
organic  contaminants  from  the  previous  site  that  have  adhered  to 
the  soil  corer  would  be  removed.  Where  samples  for  inorganic 
analysis  were  not  collected,  the  corer  was  washed  with  a  soap 
solution  then  rinsed  with  deionized  water  and  acetone  before  the 
sample  was  collected. 

At  sites  where  the  material  was  not  soil,  but  coarse  sand  or  ■ 
finely  crushed  limestone  (screenings) ,  the  corer  was  used  to 
scoop  the  surface  material  into  the  respective  containers. 

SAMPLE  PROCESSING  AND  ANALYSIS 

Samples  destined  for  trace  metal  analyses  were  processed  in 
the  Phytotoxicology  processing  laboratory.  This  involved  air  dry- 
ing the  sample  and  then  passing  it  through  a  2  mm  sieve  to  remove 
stones  and  coarse  debris.  An  aliquot  of  this  homogenized  and 
screened  material  was  ground  with  an  agate  mortar  and  pestle  to 


pass  through  a  355  um  sieve.  The  processed  samples  were  delivered 
to  the  Laboratory  Services  Branch  (LSB) ,  Inorganic  Trace  Contam- 
inants Section,  for  analysis  for  trace  metals.  The  fifteen  ele- 
ments included  in  the  tests  are  indicated  in  Table  2 . 

Samples  destined  for  PAH  and  PCB  analyses  were  delivered  in 
an  unprocessed  and  field-moist  condition  to  the  LSB  Trace  Organ- 
ics  Section. 

Details  of  the  analytical  methodologies  can  be  obtained  from 
the  LSB. 

ANALYTICAL  RESULTS 

The  results  of  the  trace  metals  analyses  are  summarized  in 
Table  2.  Metal  analyses  were  not  performed  on  samples  collected 
at  some  sites.  These  data  are  contrasted  with  the  Phytotoxicology 
Upper  Limit  of  Normal  (ULN)  guidelines  for  urban  soil.  The  ULN' s 
are  based  on  a  review  of  analytical  data  for  background  soil 
samples  collected  in  urban  environments.  The  ULN  value  is  the 
m.ean  concentration  of  these  samples  plus  three  standard  devi- 
ations. Thus,  the  ULN  represents  the  highest  concentration  that 
might  be  expected  in  an  urban  soil  that  is  not  influenced  by  a 
point  source  of  pollution  (see  attached  appendix) .  The  ULN  guide- 
lines were  exceeded  at  four  sample  sites  (Cr  at  Sites  29,  30  and 
31,  and  Cu  at  Site  45)  . 

The  results  of  the  PAH  analyses  are  summarized  in  Table  3. 
There  were  16  PAH  compounds  analyzed.  These  are  identified  at  the 
top  of  the  table  and  cross-referenced  to  the  data  column  labels 
(A  through  P) .  Interim  guidelines  for  PAH  concentrations  in  soil 
were  adopted  by  the  Canadian  Council  of  Ministers  of  the  Environ- 
ment (CCME,  1989) .  The  interim  guidelines  are  available  for  nine 
of  16  PAH  compounds  and  the  "B"  levels  (to  be  discussed  below) 
are  reproduced  at  the  bottom  of  the  table.  PAH  concentrations 
that  exceed  these  guidelines  are  highlighted. 

The  results  of  the  PCB  analyses  are  not  tabulated.  With  one 
exception,  all  concentrations  were  below  the  detection  limit  of 
20  nanograms  per  gram.  The  exception  was  Site  10,  which  had  a 
concentration  of  630  nanograms  per  gram. 


DISCUSSION 

Prior  to  any  interpretation  or  discussion  of  the  results  of 
this  investigation,  it  is  important  to  emphasize  that  these  sam- 
ples consisted,  in  most  cases,  of  the  top  five  centimetres  of 
material  presently  at  the  surface.  It  cannot  be  assumed  that  this 
material  is  indigenous  to  a  particular  site;  in  fact  this  entire 
area  is  land  that  has  been  reclaimed  from  Lake  Ontario  by  decades 
of  lakefilling.  There  is  a  high  probability  that  many  of  the 
sites  were  landscaped  using  soil  imported  from  other  locations. 
Course  sand  and  screenings  were  clearly  imported.  Also,  soil 
presently  at  the  surface  may  have  originated  in  the  general 
vicinity,  but  from  greater  depths.  Building  construction  would 
significantly  perturbate  soil  stratification. 

Table  2  shows  that,  at  38  of  the  42  sites  for  which  data  are 
available,  trace  metal  concentrations  were  below  the  urban  ULN 
guidelines.  This  indicates  that  there  is  no  evidence  of  soil 
metal  contamination  at  these  sites.  However,  it  is  noteworthy 
that  three  sites  (29,  30  and  31)  had  chromium  concentrations  that 
marginally  exceeded  the  ULN.  These  three  sites  were  from  the  same 
area,  Crombie  Park  C  (see  Figure  1) .  It  is  apparent  that  soil 
from  this  area  is  not  indigenous. 

Site  45  is  another  site  that  is  distinct.  Soil  from  this 
site  was  collected  within  10  metres  of  the  St.  James  Cathedral 
building.  This  is  a  historic  building  in  Toronto,  and  therefore 
the  grounds  are  not  likely  to  have  been  disturbed.  While  copper 
was  the  only  metal  that  exceeded  the  ULN,  soil  at  this  site  also 
had  the  highest  lead,  arsenic,  and  selenium  concentrations,  and 
the  second  highest  zinc  and  antimony  concentrations. 

Possible  causes  for  the  marginal  elevation  of  several  metals 
at  this  site  include  decades  of  rain  leaching  copper  from  the 
roof  and  eavestroughs  into  the  ground  adjacent  to  the  building; 
as  well  as  the  extended  time  that  soil  at  this  site  has  been 
undisturbed  and  exposed  to  general  urban  pollution  sources. 

Table  3  highlights  several  sites  where  PAH  concentrations 
exceeded  the  CCME  "B"  level  interim  guidelines.  The  CCME  document 
provides  recommendations  on  the  application  of  the  interim  guide- 
lines. For  sites  that  are  intended  for  residential  or  farming 
use,  the  "B"  level  is  the  remedial  criteria.  Where  concentrations 
exceed  the  "B"  level 


"...  action   is   required   to   reduce   exposure   for  humans   or 
other  biota.    Action    could  include   cleanup,    other  mitigation 
and/or   change   in   land   use. "    (CCME,  1989) 

For  the  purpose  of  applying  the  guideline,  it  is  reasonable 
to  expand  the  "residential  and  farming"  category  to  include 
school  and  recreational  properties. 

The  sites  where  the  "B"  guidelines  were  exceeded  were  con- 
centrated on  the  Market  Lane  Public  School  annex  property.  Two 
other  sites  that  also  exceeded  the  guidelines  were  located  on 
either  side  of  the  annex.  Site  13  was  immediately  across  Hahn 
Place,  in  Crombie  Park  A.  Site  24  was  across  Parliament  Street 
and  within  100  metres  of  the  school  annex  property.  Although  Site 
24  appeared  to  be  part  of  the  library  property,  it  was  actually  a 
small  green  space  fronting  a  parking  lot.  During  the  construction 
of  the  library  service  centre,  the  land  was  decommissioned.  The 
decommissioning  may  not  have  extended  to  the  area  of  this  sample 
site . 

The  only  other  site  where  a  PAH  guideline  was  exceeded  was 
Site  45,  near  the  St.  James  Cathedral  building.  This  was  the  same 
site  that  had  elevated  trace  metal  concentrations.  Since  low  lev- 
els of  PAH  compounds  are  ubiquitous  in  an  urban  environment,  the 
presence  of  PAH  at  this  site  could  be  due  to  the  same  mechanism 
proposed  for  the  metals;  long-term  exposure  to  atmospheric  depo- 
sition and  accumulation  in  soil.  Since  the  cathedral  is  approxi- 
mately one  kilometre  from  the  library  building  (the  location  of 
the  gas  works),  the  presence  of  PAH' s  is  probably  unrelated  to 
the  gas  works . 

The  ubiquitous  nature  of  low  levels  of  PAH  compounds  in 
Toronto  soil  was  demonstrated  in  a  survey  conducted  for  the  City 
of  Toronto  Housing  Department.  This  survey  involved  surface  soil 
sampling  at  30  sites,  in  five  distinct  areas  of  the  city.  Concen- 
trations of  PAH  compounds  ranged  from  non-detectable  to  slightly 
less  than  one  microgram  per  gram  (SENES,  1991)  .  However,  CCME  "B" 
guidelines  were  not  exceeded  in  any  samples. 

Apart  from  the  school  annex  area  and  cathedral  site  where 
PAH  concentrations  exceeded  the  "B"  guideline,  most  of  the 
remaining  sites  had  less  than  detectable  concentrations.  Sample 
sites  that  contained  detectable  but  less  than  "B"  guideline  con- 
centrations included  Sites  22  and  23  on  the  southern  portion  of 
the  library  property;  and  Sites  36  and  37  in  the  park  adjacent  to 


the  cathedral.  However,  PAH  concentrations  at  these  sites  were 
within  the  background  range  encountered  in  the  City  of  Toronto 
Housing  Department  study  conducted  by  SENES. 

The  failure  to  detect  PAH  compounds  at  many  of  the  sites  in 
this  survey  probably  reflects  the  widespread  use  of  soil  imported 
from  rural  areas  that  have  not  been  exposed  to  the  "normal" 
degree  of  contamination  associated  with  long  term  exposure  in  an 
urban  environment.  The  evidence  collected  in  this  survey,  and  in 
the  City  of  Toronto  sponsored  background  survey,  suggests  that 
surface  soil  in  Toronto  can  contain  PAH  compounds  at  concentra- 
tions approaching  one  microgram  per  gram. 

Another  sample  deserves  discussion.  This  is  the  sample  of 
limestone  screenings  collected  at  Site  35,  within  the  school 
annex  property.  PAH  compounds  were  detected  in  this  sample  up  to 
but  not  exceeding  the  CCME  "B"  guideline.  It  is  possible  that 
these  screenings  became  contaminated  through  contact  with  under- 
lying contaminated  soil. 

The  absence  of  detectable  concentrations  of  PCB's  at  all  but 
one  site  further  illustrates  the  likelihood  that  most  of  the  soil 
sampled  in  this  survey  was  imported  from  non-urban  areas.  Pre- 
vious Phytotoxicology  soil  surveys  in  Toronto  and  other  major 
municipalities  indicated  that  measurable  PCB' s  were  present  in 
about  20%  of  urban  surface  soil  samples  in  areas  with  no  known 
current  or  historic  PCB  source.  The  source  of  the  630  nanogram 
per  gram  PCB  concentration  at  Site  10  is  not  known.  In  another 
CCME  interim  guideline  document  (CCME,  1987)  for  PCB's  in  soil, 
the  recommended  maximum  acceptable  concentration  for  residential 
or  general  public  access  areas  is  5000  nanograms  per  gram.  The 
concentration  encountered  at  Site  10  is  an  order  of  magnitude 
lower  than  the  CCME  interim  guideline,  and  is  within  the  upper 
range  of  PCB  concentrations  in  urban  soil  not  affected  by  a  local 
PCB  source. 

CONCLUSIONS 

This  investigation  identified  the  presence  of  PAH  compounds 
in  surface  soil  in  the  vicinity  of  Market  Lane  Public  School. 
Almost  all  of  the  sites  that  contained  PAH  concentrations  that 
exceeded  the  CCME  "B"  interim  guidelines  were  located  on  the 
school  annex  or  immediately  adjacent  properties.  Contamination  of 
this  area  by  the  historic  gas  works  is  indicated.  Many  other 
sites  had  detectable  concentrations  below  these  guidelines,  com- 


parable  to  normal  urban  background  levels.  The  remaining  sites 
did  not  have  detectable  PAH  compounds,  reflecting  landscaping 
soil  imported  from  rural  areas. 

Most  sites  had  concentrations  of  trace  metals  that  were  well 
within  normal  background  concentrations  for  urban  soil.  Marginal 
soil  contamination  by  chromium  at  three  sites  and  by  copper  at 
one  site  was  not  associated  with  the  historic  gasification  plant 

PCB  concentrations  were  below  detection  limits  at  all  but 
one  site.  At  this  site,  the  concentration  was  an  order  of  magni- 
tude below  the  CCME  interim  guideline. 
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Appendix 


Derivation  and  Significance  of  the  MOE  Phytotoxicology 
"Upper  Limits  of  Normal"  Contaminant  Guidelines. 


The  MOE  Upper  Limits  of  Normal  OULN)  contaminant  guidelines  represent  the 
expected  maximum  concentration  in  surface  soil,  foliage  (trees  and  shrubs),  grass,  moss  bags, 
and  snow  from  areas  in  Ontario  not  exposed  to  the  influence  of  a  point  source  of  pollution. 
Urban  ULN  guidelines  are  based  on  samples  collected  from  developed  urban  centres,  whereas 
rural  ULN  guidelines  were  developed  from  non-urbanized  areas.  Samples  were  collected  by 
Phytotoxicology  staff  using  standard  sampling  procedures  (ref:  Ontario  Ministry  of  the 
Environment  1983,  Phytotoxicology  Field  Investigation  Manual).  Chemical  analyses  were 
conducted  by  the  MOE  Laboratory  Services  Branch. 

The  LT-N  is  the  arithmetic  mean,  plus  three  standard  deviations  of  the  mean,  of  the 
suitable  background  data.  This  represents  99%  of  the  sample  population.  This  means  that 
for  every  100  samples  which  have  not  been  exposed  to  a  point  source  of  pollution,  99  will 
fall  witiiin  the  ULN. 

The  ULNs  do  not  represent  ma.ximum  desirable  or  allowable  limits.  Rather,  they  are 
an  indication  that  concentrations  that  exceed  the  ULN  may  be  the  result  of  contamination  from 
a  pollution  source.  Concentrations  that  exceed  the  ULNs  are  not  necessarily  toxic  to  plants, 
animals,  or  people.    Concentrations  that  are  below  \hc  LXNs  are  not  known  to  be  to.xic. 

LT^Ns  are  not  available  for  all  elements.  This  is  because  some  elements  have  a  very 
large  range  in  the  natural  environment  and  the  LTN,  calculated  as  the  mean  plus  three 
standard  deviations,  would  be  unrealistically  high.  Also,  for  some  elements,  insufficient 
background  data  is  available  to  confidentiy  calculate  LT^Ns.  The  MOE  Phytotoxicology  LXNs 
are  constanUy  being  reviewed  as  the  background  environmental  data  base  is  expanded.  This 
will  result  in  more  ULNs  being  established  and  may  amend  existing  ULNs. 


